For many years, admissions for medical and physical therapy (PT) programmes have used the traditional interview.^[@B1],[@B2]^ Recent studies have demonstrated, however, that traditional interviews may not be sufficient to select the best candidates.^[@B3]^ The main criticism of traditional interviews is that they may not be reliable or valid because they are context specific; that is, outcomes rely heavily on the interviewers, the questions being asked, and factors not relevant to candidates\' suitability.^[@B1],[@B2],[@B4]^ Interviewer variability accounts for fully 56% of the variance in traditional interview scores.^[@B5]^

The Multiple Mini-Interview (MMI) addresses these concerns through its structure of multiple stations, interviewers, and questions.^[@B2]--[@B4]^ In this way, the MMI expands on the traditional interview and addresses context specificity.^[@B1],[@B3]^ Both the MMI and the traditional interview aim to assess professionalism and interpersonal skills.^[@B1],[@B2]^ Six characteristics are assessed in the MMI: communication and interpersonal skills; ethical and moral reasoning; critical thinking and logical reasoning; preparation and motivation to study in the designated field; leadership and teamwork; and integrity and honesty.^[@B3]^ Eva and colleagues\'^[@B2]^ original 2004 study identified six benefits of the MMI over the traditional interview: The MMI allows multiple views into candidates\' abilities; dilutes examiner bias and chance; is structured so that all candidates respond to the same scenarios and questions; allows for flexibility in what is assessed at particular stations; gives candidates an opportunity to start over with a new interviewer if they have difficulty with any particular station; and may require fewer resources. Several studies have confirmed that the MMI is reliable, valid, and suitable for assessing candidates\' skills in non--fact-based knowledge categories such as communication.^[@B1],[@B4],[@B6]^

Rank-based scoring (RBS) is used to score candidates\' MMI for the medical programmes at McMaster University, where the MMI was first developed. The RBS approach determines candidates\' scores relative to the performance of a pool of candidates.^[@B7]^

Scores on interviews can also be based on predetermined standards for specific performance of objectives or skills, also known as criterion-based scoring (CBS).^[@B8],[@B9]^ CBS is reported to be better for testing the mastery of skills and to easily encompass items with a greater range of difficulty or ease. When scoring the performance of individuals in a homogeneous group, CBS has better curricular validity than norm-referenced tests, and this approach also performs well in heterogeneous groups.^[@B8],[@B10],[@B11]^

Between 2007 and 2013, the Master of Physical Therapy (MPT) program at the University of Saskatchewan used the RBS system with the MMI; in 2014, we tested the CBS system. The purpose of this study, therefore, was to describe participants\' attitudes, beliefs, and experiences with these two methods of scoring the MMI.

Methods
=======

Our study used a qualitative descriptive inquiry approach that was reflective and interpretive in nature to describe the participants\' experiences with scoring the MMI using RBS and CBS. The appeal of a descriptive inquiry perspective is in the pedagogical reflections and the comprehensive summary of events that this approach elicits, which we considered necessary to understand participants\' experiences with the two scoring methods.

Context
-------

This study was conducted during the admissions process for the MPT program at the University of Saskatchewan. The MMI involves a circuit of multiple stations through which the candidates rotate. The MMI used for this study had three circuits consisting of the same eight stations (seven scenarios and one rest station); to accommodate the 96 selected candidates, four cycles of MMIs were completed. Three stations per circuit in all four cycles in the morning and afternoon were designated as research stations, and the same three questions were used throughout the day. During their orientation on MMI day, candidates were informed about the research process and were instructed to ignore the second person in the room while being interviewed at the research stations.

Each station presented a scenario designed to evaluate factors such as the candidate\'s empathy, integrity, ethical judgment, and overall communication skills. Each candidate had 10 minutes at each station: 2 minutes to read the scenario and 8 minutes to respond. The interviewer then scored the candidate using CBS; at the research stations, observers simultaneously scored candidates using RBS.

Participants
------------

We used an opportunistic sampling strategy, and all participants were drawn from the pool of 27 admissions interviewers (PT faculty, PT clinicians, and 2nd-year MPT students).^[@B12]^ A letter of invitation was mailed to all potential participants.

Research ethics approval was obtained from the University of Saskatchewan, certifying that the study met national standards for research involving human participants, and informed consent was obtained from each participant. Each participant was paired and stationed with another participant; one served as the active interviewer for the candidate and the other served as an observer for each of the 96 candidates interviewed. Training for both interviewer and observer roles at the research stations was provided before MMI day. The training session included information on the admissions and MMI processes, detailed information on CBS, and practice in the use of both CBS and RBS.

Scoring of the Multiple Mini-Interview
--------------------------------------

### Criterion-based scoring

Participants scored candidates\' performance in three categories (critical thinking, communication, and professionalism) on a 10-point scale (ranging from 1--2=*unsatisfactory/unacceptable* to 9--10=*exceptional;* see detailed rubric in [Appendix 1 online](#SM1){ref-type="supplementary-material"}). A detailed rubric, rubric summary, and worksheet were provided to help participants with scoring.

### Rank-based scoring

Participants assigned each candidate a single score on the basis of his or her overall performance on the main focus of the case relative to the seven other candidates in that circuit. Participants were encouraged to assign preliminary scores, which they revised later as they assessed the remainder of the candidates in the circuit.

Data collection
---------------

The primary data source was semi-structured one-on-one interviews conducted with the participants, by phone or in person, by two of the investigators (see Interview Guide in [Appendix 2 online](#SM2){ref-type="supplementary-material"}). The interviews were recorded and transcribed verbatim. Participants were given ample opportunity for input, allowing them to elaborate on their experiences and opinions related to the MMI scoring methods. Open-ended questions such as "Could you describe your experience scoring the MMI this year?" and "What do you think about the accuracy of the interview scores?" were used to increase the breadth of responses.^[@B13]^ The existing literature on MMI admissions experiences helped in the development of the interview guide.

All admissions interviewers completed assessor feedback forms at the end of the MMI. Data from the participants\' feedback forms were transcribed verbatim and used to further probe into questions addressed during the one-on-one interviews.^[@B14]^ The full assessor feedback form is available from the lead investigator.

To create an audit trail, detailed notes were recorded at every stage and included descriptions of the research steps taken, from the start of the project to the development and reporting of findings and preliminary thoughts about emerging experiences. These descriptions permitted a conceptual return to the setting during the data analysis.^[@B15]^

Data analysis
-------------

Each investigator completed an inductive line-by-line thematic analysis using QDA Miner 4 Lite (Provalis Research, Montreal). We read the transcripts and notes numerous times.^[@B14]^ Particularly revealing phrases were highlighted, coded, and assigned meaningful labels. In the event of discrepancies in codes or variance in the labels, a discussion ensued until we reached a common understanding. The data analysis continued by constantly comparing labels and phrases to determine whether they should be classified separately or whether they belonged to an existing code.^[@B16]^ We then determined the essential or invariant themes, that is, those that gave fundamental meaning to the experiences, as identified by their pattern regularities.^[@B14]^

Trustworthiness
---------------

The truth value or credibility of the data was enhanced via data saturation, that is, by repeating information and verifying previously collected data through subsequent interviews. The first two investigators established rapport with the participants during the MMI training and admissions sessions; they also knew the participants through their prior involvement with the program. As Guba^[@B17](p.85)^ has stated, member checking is "the single most important action inquirers can take, for it goes to the heart of the credibility criterion"; therefore, we also contacted participants by email and asked them to review their transcripts for accuracy, after which all participants signed a transcript release form. They were also asked to comment on whether they saw their experiences in the themes that emerged from the analysis. All participants responded favourably to the themes, and none suggested changes.

Finally, theoretical triangulation contributed to the study\'s credibility because the research question was situated within the current literature on admissions to health professional programmes. Confirmability of our findings was supported by the use of multiple data sources (interview transcripts, assessor feedback data, and investigators\' detailed notes). To further reduce investigator bias, we used investigator triangulation.^[@B12]^ Together, we possess knowledge of PT, admissions programmes, and qualitative inquiry; to bring dependability to our interpretation of the data, we coded the data independently and determined the emergent themes collaboratively. As noted, we maintained an audit trail (i.e., notes) recording methodological decisions, contextual notes, analytic comments, and information on the processes and progress of the study.^[@B18]^ The transferability of the findings to other contexts depends on similarities to the program and to the context and nature of the process described.^[@B12]^ A detailed list of strategies used to ensure trustworthiness is available in [Appendix 3 online](#SM3){ref-type="supplementary-material"}.

Results
=======

Of the 27 potential participants, 18 confirmed their interest in participating in the research project by submitting signed consent forms, for a response rate of 67%. The 18 study participants (6 faculty members, 6 clinicians, and 6 second-year students) were aged between 23 and 62 years; 12 had prior experience and 6 had no experience with admissions and administering the MMI. All faculty and clinicians held at least a bachelor\'s degree in PT; in addition, 2 held master\'s degrees and 4 held doctoral degrees.

One major theme, scoring systems, and two sub-themes, CBS and RBS, were identified across all data. Within these themes, overlapping themes and category weighting were also discussed. Pseudonyms (element symbols) are used to identify participants instead of names and are indicated in parentheses at the end of the quote (i.e., *Li*).

Participants were unanimous in recognizing that both interpersonal and intellectual characteristics are important qualities for physical therapists to possess. They also agreed that the MMI consistently captured the profession\'s expectations and emphasized that only through the interview can candidates\' personal characteristics be identified. The interview was regarded as a tool to capture essential characteristics of interest and weed out candidates not suitable for the profession: "I think interviews are good and important because I think the things that you measured are important ... they may have worked their tails off and had a good GPA but if they are not able to have good critical thinking, then they may not make a good physical therapist because there will be situations that come up that aren\'t in the textbook.(Li)"

The printed materials (worksheet and rubric) provided were considered useful and appropriate for the tasks at hand. Some participants used these materials more than others; reasons for these variations were interviewer experience, reliance on memory (e.g., particular features such as t-shirt colour), and use of a personal system (e.g., sticky notes).

The participants had mixed views on whether sufficient time was allocated to each station. Although some participants considered an 8-minute interview with 2 minutes to finish off scoring as just right, others saw it as restricting their ability to make an appropriate judgment. Participants reflected on the nature of the station (i.e., some cases were more complex than others), which scoring system they were using, their own experience with interviewing, and the adoption of a tracking method as key to using the time wisely and effectively.

Most participants experienced some degree of physical or mental fatigue over the course of the day, depending on their role. Participants reported that being an observer or an interviewer required more or less concentration, and each role brought particular challenges. Multitasking was complex or even unfamiliar, and new participants reported that the process took more time and energy than they had expected it would. In addition, some candidates, or sets of candidates, were more demanding than others, requiring more concentration or effort (e.g., prompting, engaging) from the interviewer, which added to an already demanding job.

Scoring systems
---------------

### Criterion-based scoring

Participants agreed that the three categories---critical thinking, communication, and professionalism---appropriately captured the necessary outcomes for the profession. For this reason, CBS was assessed as fair in terms of its capacity to evaluate candidates appropriately and accurately: "I thought it was much more accurate. I thought you could get a better feel for the person in the three areas... . I feel that the CBS does give a more accurate representation of the candidates.(Na)"

This scoring system ensured greater objectivity, structure, and consistency. Participants emphasized that CBS enabled them to link these properties with the desirable and sought-after qualities or characteristics. Many participants felt that CBS was both a fair and an effective tool to evaluate affective characteristics.

Furthermore, participants were confident that CBS not only portrayed candidates more accurately but had the ability to discriminate between excellent, good, and poor candidates: "Candidates who were exceptional would likely excel in all three and likewise on the other end if they were unacceptable, then they were likely low in all three. But in the middle is where it really clarified things.(Mg)"

However, the accuracy of CBS in discriminating between the categories assessed was not always clear. Professionalism, in particular, was challenging: Although most participants defined professionalism as capturing what it means to be a professional and what is expected of them, the concept is complex and has several dimensions. The difficulty may be rooted in personal beliefs about what constitutes professionalism: "I think the professionalism needs to be perhaps fine-tuned.(Al)" "I think that professionalism is extremely important and I think it is great that it has its own category.(Si)"

Communication was considered key to the profession. Participants\' underlying assumption was that candidates would be highly articulate, with strong communication skills and fluency in English, and have the ability to share and express ideas in individual or group situations, orally or in writing. Language and communication were considered bearers of culture and identity, a powerful instrument and a key ingredient in a candidate\'s success. One participant noted that communication is far more than a neutral medium for conveying ideas and that mastering communication will have an impact on how physical therapists are perceived by others. Communication, including interpersonal and relationship skills (i.e., professionalism), was without hesitation considered essential to the profession.

### Overlapping areas

However, participants also saw communication as overlapping with professionalism. Collectively, professionalism and communication demonstrated candidates\' credibility and suitability for the program. One interviewer suggested either amalgamating these categories or breaking them down to better tell them apart: "Professionalism I felt overlapped a lot with particularly the communication one, and a lot of times I judged professionalism based on the communication delivered, so if I am thinking of some of the really poor candidates, they seemed unprofessional because they didn\'t communicate well. Their body language was poor; they spoke in a really high, rapid tone, without any interaction with the interviewer to see how I was receiving their information.(Cl)"

Critical thinking was also considered essential to the profession; participants described it as a process, a way of thinking, understanding, and expressing oneself. Critical thinking shows that one can accurately and carefully analyze ideas, observations, and experiences and explore the evidence. Participants felt that the critical thinking category was well defined and a stand-alone area; at the same time, however, it was hard to evaluate because participants were looking for specific answers: "It was hard. I think the critical thinking component is really important but it was harder to judge.(Ar)" "I think that is a very well-defined criterion in that tool and I think that it quite stands alone.(Ca)"

### Category weighting

Suggesting that CBS categories be weighted generated interesting comments. Assigning weight would imply agreement on the categories to be evaluated and reflect the importance of each category. Some participants opposed attaching a weight to any category, arguing that all are equally important; some were uncertain about weighting the categories, arguing that they could not decide which was most important: "I think it would be very hard to pick which should be weighted more. I think they are all very important when you are looking at candidates trying to get into the School of PT ... you are going to get a really good overall picture if you weight them the same.(Sc)" "I probably would put the most weight on the communication and critical thinking.(Cr)"

### Rank-based scoring

Although RBS was intended to help participants discriminate among candidates and choose those who present themselves as right for the profession---a worthy objective---participants often felt that the cure was worse than the disease. Overall, they expressed concerns about a lack of fairness, difficulties with multitasking, and ranking a small group of candidates. Participants were generally discontent with the performance of RBS.

There was a strong perception that RBS was not fair to all candidates. Some experienced participants questioned the validity of the scoring system because of the need to rely on a gut feeling: "Needed to base the score on a "gut feeling," which would be difficult to justify if one had to justify the score you gave. RBS ends up being quite subjective. We had a group of stronger candidates followed by a group of weaker candidates. The ranking of a mediocre student among a group of strong students would result in a low score as compared to ranking a mediocre student among a group of weaker candidates.(Fe)"

Some participants firmly believed that RBS did not assess everyone according to their abilities. The number of candidates pooled---only eight per circuit---was brought up as a particular problem; eight is too small a number to do an accurate job.

A secondary problem was that most candidates were forced into the middle. Participants felt that RBS limited the interviewer\'s flexibility and was more of an obstacle than a help in selecting appropriate candidates: "There were some candidates that obviously did very well and some that did poorly, but the majority were in the middle.(Ni)"

An important requirement of a scoring system is that it be able to discriminate among poor, good, and excellent candidates. Participants considered RBS both inaccurate and unable to discriminate; in general, they disliked RBS: "I think it was good at either end, being the poor or kind of unsatisfactory versus the exceptional, and it got a little bit more difficult with the in-between kind of ones.(Cu)"

RBS did not allow interviewers to discriminate among factors such as communication, critical thinking, and professionalism. Personal preferences swayed their answers: Whereas communication was more important for one interviewer, critical thinking was paramount for others: "It was definitely a lot tougher.... It was hard because some students may have been really good in one regard, like problem solving or critical thinking, but not as good in communication, so then they got chopped to compare them to students who may have had different strengths. I found it tough to make those comparisons, and then it was up to me which one I valued more out of the three.(Zn)"

Discussion
==========

This study explored participants\' attitudes, beliefs, and experiences related to two methods of scoring the MMI, both in detail and in depth. The interviews were not restricted to specific questions, although they were guided by the investigator.

Participants unanimously agreed that CBS was a more suitable method for selecting candidates for admission to the MPT program. Their main concern about using RBS was the difficulty of accurately ranking the small pool of candidates (eight per circuit). RBS also hampered their ability to determine a performance-based individual score for comparison. CBS, however, provided an objective structure and allowed each candidate to be assessed individually. Participants considered CBS to perform better as a whole and to produce a more accurate representation of candidates.

The literature supports the use of non--fact-based categories in making admissions decisions.^[@B19]--[@B21]^ According to the literature, the categories selected in this case---professionalism, critical thinking, and communication---are appropriate for the PT profession.^[@B22]--[@B28]^ The findings of this study confirmed that the CBS categories are valid; however, they are also overlapping and interrelated, especially communication and professionalism, and this question merits further investigation.

In the MMI admissions process, the interviewer plays a crucial role. In our study, experience with interviewing influenced the overall admissions experience; it is possible, however, that because this is the first time the program has conducted a qualitative examination after admissions, the opinions of new and more experienced participants are now understood better than before. Participants\' level of fatigue, their use of the materials provided, and overall logistics (e.g., interactions with candidates, perceptions of time) were influenced by their past experience. It seems worthwhile to further explore this issue.

Although different cases are usually used for the morning and afternoon cycles, for the purpose of this project the same cases were used all day at the research stations. Participants expressed concerns about this resulting in fatigue and an inability to maintain the same standard throughout the day. Although the candidates were allocated randomly to the different MMI cycles, several participants agreed that the stronger candidates were in the morning\'s circuits. Although this would create a problem in an admissions process relying on RBS, CBS solves this problem because candidates are assessed individually rather than relative to the rest of their assigned circuit---that is, whether they are in a strong or a weak circuit, CBS should produce their true score.

Professionalism, communication, and critical thinking are thought to underpin success in a PT career.^[@B22]--[@B28]^ These categories are increasingly considered to be as important as academic credentials in determining professional and academic outcomes.^[@B22],[@B27],[@B29]^ Using CBS, participants evaluated candidates according to several criteria in these three categories, which were chosen with the goal of finding the right candidates with the highest potential, not just those with the best test scores (i.e., grade-point average). It is important to investigate the predictive value of the new scoring system (CBS in the MMI) in determining the likelihood of a candidate\'s completing the program successfully. In addition, the selection profile should be compared from year to year to determine what, if any, adjustments may need to be made.

Our study has several limitations. First, some of the study participants assisted in developing one of the cases, which may have biased their assessment of candidates\' responses. Second, our analysis did not consider participants\' subjectivity or the difficulty of the various stations.

Conclusion
==========

To our knowledge, this is the first study to investigate CBS in the MMI. CBS was well accepted by participants, the majority of whom preferred it over the already-known RBS method. Participants felt that CBS evaluated a valid set of non--fact-based characteristics and, in the end, presented a more accurate and fair depiction of the candidates. Participants agreed that CBS has potential as a method to identify and evaluate unique non--fact-based characteristics of the PT profession not identified by RBS and that it would assist in the PT admissions process. Although this study only included the MMI for admission to the MPT program at the University of Saskatchewan, the findings may be generalized to other health-related admissions processes in Canada.

Key Messages
============

What is already known on this topic
-----------------------------------

The Multiple Mini-Interview (MMI) has been shown to be reliable, valid, and suitable for assessing candidates\' skills in non--fact-based knowledge categories such as communication.^[@B1],[@B4],[@B6]^

What this study adds
--------------------

Participants considered the criterion-based system to be more accurate and fair than the rank-based system for scoring the MMI. Criterion-based scoring also identifies desirable characteristics for the physical therapy profession. The findings of this study suggest that the use of criterion-based scoring in Master of Physical Therapy admission MMIs should be expanded.

Supplementary Material
======================

###### 

Click here for additional data file.

###### 

Click here for additional data file.

###### 

Click here for additional data file.
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